A novel electron paramagnetic resonance spin-probe technique demonstrates the relation between the production of hydroxyl radicals and ischemia-reperfusion injury.
Many previous studies have suggested an increase in hydroxyl radical (OH) production after myocardial ischemia-reperfusion; however, traditional techniques have not been able to conclusively prove this phenomenon. We investigated whether the production of OH was increased during myocardial reperfusion using a novel electron paramagnetic resonance (EPR) technique using an OH-specific spin probe. An OH scavenger, 3-methyl-1-phenyl-2-pyrazolin-5-one (MCI-186), was used to examine the relationship between OH production and post-ischemic functional recovery or the degree of myocardial injury. We used an isolated rabbit-heart preparation perfused with support-rabbit blood, and the heart was reperfused after normothermic global ischemia. Heart samples were reacted with the OH-specific spin probe, 4-hydroxy-2,2,6,6-tetramethyl-piperidine-N-oxyl (hydroxyl-TEMPO). The rate of decay of the EPR signal showed OH production. We investigated the rate of EPR signal decay and cardiac function. The rate of signal decay was significantly increased just after reperfusion compared with that of pre-ischemia (2.00×10(-2)±0.77×10(-2)min(-1) vs 0.11×10(-2)±0.02×10(-2)min(-1), p<0.01). Administration of MCI-186 reduced the rate of decay to 0.86×10(-2)±0.14×10(-2)min(-1) just after reperfusion (p<0.01). Cardiac function was significantly improved 60 min after reperfusion using MCI-186 compared without MCI-186 (left ventricular developed pressure was 95±9 mm Hg vs 60±6 mm Hg and the first derivative of the left ventricular pressure (dP/dt) was 1843±200 mm Hg s(-1) vs 1182±127 mm Hg s(-1)). A novel EPR spin-probe technique demonstrated the relation between the production of OH and ischemia-reperfusion injury. We confirmed that OH production influenced cardiac function and myocardial ischemia-reperfusion injury.